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Tsuneo Funamoto* & Ryuso Tanaka**: Karyomorphological 
studies on the genus Chrysosplenium in Japan (2) 

Four species and two varieties of the hairy group 
in section Chrysosplenium*** 
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According to Hara (1957), the genus Chrysosplenium consists of two sections, 
Chrysosplenium (group Oppositifolia) and Nephrophylloides (group Alternifolia). 
A karyomorphological study in four species in the latter section was made in 
our previous report (Funamoto & Tanaka 1988). Thus, additional karyomorpho¬ 
logical study for the former section is necessary to justify Hara’s classification 
of Chrysosplenium (1957) and to clarify species relationships. Karyomorphology 
in six taxa in section Chryosplenium, is here described and compared with the 
previous data to determine species relationships within the genus and to justify 
Hara’s classification (1957). 

Materials and methods The plant materials and their sources are shown in 
Tab. 1. For observation of somatic chromosomes the aceto-orcein squash method, 
same as that of our previous paper, was used. 

Observations Results of the chromosome counts in six taxa are tabulated 
in Tab. 1. Morphological observations in somatic chromosomes at resting stage 
and mitotic metaphase are described as follows: 

1) Chrysosplenium ramosum Maxim., 2n=24 (Fig. 1A, B, Fig. 2A) 

The chromosomes at resting stage formed about six heteropycnotic bodies 
which varied in size from 0.4-0.3 //m in major axis (Fig. 1A). Morphology of 
the resting chromosomes is of the simple chromocenter type according to 
Tanaka’s classification (1971, 1980). 2n=24 Chromosomes (Fig. IB) were counted 
in all of the investigated plants. This result confirmed the previous report 
(Kurosawa 1977). Among the 24 chromosomes, four longest chromosomes, 
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Tab. 1 Chromosome numbers and localities of six taxa of the hairy group 
in section Chrysosplenium, Chrysosplenium investigated. 


Taxa 


Chromosome 
number (2n) 


Locality 


c. 

ramosum 

24 

Aomori Pref., Kamikita-gun, Towadako-cho, Nenokuchi 



24 

Akita Pref., Kawabe-gun, Kawabe-cho, Iwami 



24 

Tochigi Pref., Nikko city, Senjogahara 

c. 

rhabdospermum 

24 

Miyazaki Pref., Miyazaki-gun, Tano-cho, Mt. Wanizuka 



24 

Kagoshima Pref., Aira-gun, Kirishima-cho, Senrino-taki 

c. 

pilosum va-r. sphaerospermum 

48 

Hiroshima Pref., Yamagata-gun, Kake-cho, Ohhira 



48 

Hiroshima Pref., Saeki-gun, Yuki-cho, Mt. Akezu 

c. 

album var. album 

24 

Tottori Pref., Hino-gun, Nichinan-cho, Kamihagiyama 



24 

Hiroshima Pref., Taishyaku-kyo gorge 



24 

Tokushima Pref., Miyoshi-gun, Higashiiyayama-mura 



24 

Kochi Pref., Tosa-gun, Tosayama-mura 

c. 

album var. stamineum 

24 

Saitama Pref., Hannow city, Mt. Ohkura 

c. 

album var. nachiense 

24 

Wakayama Pref., Hashimoto city, Kitashuku 



24 

Wakayama Pref., Higashimuro-gun, Nachikatsuura-cho, Mt. 
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Fig. 1. Photomicrographs of somatic chromosomes in six taxa of Chrysosplenium. A, C, E, G, I 
and K: resting stage. B, D, F, H, J and L: mitotic metaphase chromosomes. A and B: C. 
ramosum (2n = 24), C and D: C. rhabdospermum (2n = 24), E and F: C. pilosum var. 
sphaerospermum. (2n = 48), G and H: C. album var. album (2n = 24), I and J: C. album var. 
stamineum (2n = 24), K and L: C. album var. nachiense (2n = 24). Arrows indicate satellite 
chromosomes. Bar represents 2 pm. 
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Fig. 2. Mitotic metaphase chromosomes of six taxa. A: Chrysosplenium ramosum, B: C. rhabdo- 
spermum, C: C. pilosum var. sphaerospermum, D: C. album var. album , E: C. album var. 
stamineum, F: C. album var. nachiense. Bar represents 2 pm. 


distinct from the other twenty chromosomes, varied in length from 2.8-2.7 pm. 
The other twenty chromosomes (the 5th to 24th) showed a gradual decrease in 
length from the longest one of 1.8 to the shortest one of 1.0 pm. Thus, the 
chromosome complement showed a bimodal variation in chromosome length. 
The first to 8th chromosomes were submetacentric, the 9th to 20th chromosomes 
metacentric, and the other 21st to 24th chromosomes subtelocentric. Satellites 
were observed; on the short arms of the 23rd and 24th chromosomes (Fig. 2A). 

2) Chrysosplenium rhabdospermum Maxim., 2n=24 (Fig. 1C, D, Fig. 2B) 

The chromosomes at resting stage formed approximately three heteropycnotic 

bodies which varied in size from 0.6-0.4//m in major axis (Fig. 1C). The chromo¬ 
some number of 2n=24 was counted here for the first time (Fig. ID). From 
the longest chromosome of 1.6 pm to the shortest chromosome of 0.8 pm in the 
chromosome complement, a gradual decrease in length was observed. The first 
to 20th chromosomes were metacentric, and the other 21st to 24th chromosomes 
submetacentric (Fig. 2B). No satellited chromosome was observed. 

3) Chrysosplenium pilosum Maxim, var. sphaerospermum (Maxim.) Hara, 
2n=48 (Fig. IE, F, Fig. 2C) 
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The chromosomes at resting stage formed about 12 heteropycnotic bodies 
which varied in size from 0.4-0.3 ^m in major axis (Fig. IE). The chromosome 
number of 2n=48 was counted here for the first time (Fig. IF). However, this 
result was different from the previous count of 2n=ca 72 documented by 
Kurosawa (1983). From the longest chromosome of 1.3 j«m to the shortest 
chromosome of 0.7 pm in the chromosome complement composed of metacentric 
and submetacentric chromosomes (Fig. 2C), a gradual decrease in length was 
observed. No satellited chromosome was observed. 

4) Chrysosplenium album Maxim, var. album, 2n=24 (Fig. 1G and H, 
Fig. 2D) 

The chromosomes at resting stage formed about eight heteropycnotic bodies 
which varied in size from 0.8-0.5 /um in major axis (Fig. 1G). 2n=24 Chromo¬ 
somes (Fig. 1H) were counted in all of the investigated plants. This result 
confirmed the previous report (Kurosawa 1983). From the longest chromosome 
of 1.8 jtim to the shortest chromosome of 1.0 ftm a gradual decrease in length 
was observed in the chromosome complement which consisted of metacentric 
and submetacentric chromosomes. A satellite was observed on the short arm 
of the first chromosome (Fig. 2D). 

5) Chrysosplenium album var. stamineum (Franch.) Hara, 2n=24 (Fig. II 
and J, Fig. 2E) 

The chromosomes at resting stage formed about seven heteropycnotic bodies 
which varied in size from 0.7-0.4 ^m in major axis (Fig. II). The chromosome 
number of 2n=24 was counted here for first time (Fig. 1J). From the longest 
chromosome of 1.4 j«m to the shortest chromosome of 0.7 ^m a gradual decrease 
in length was observed in the chromosome complement which consisted of 
metacentric and submetacentric chromosomes (Fig. 2E). No satellited chromo¬ 
some was observed. 

6) Chrysosplenium album var. nachiense Hara, 2n=24 (Fig. IK and L, Fig. 
2F) 

The chromosomes at resting stage formed about ten heteropycnotic bodies 
which varied in size from 0.9-0.5 in major axis (Fig. IK). The chromo¬ 
some number of 2n=24 was counted here for the first time (Fig. 1L). From 
the longest chromosome of 1.9 fim to the shortest chromosome of 1.1 /;m a 
gradual decrease in length was observed in the chromosome complement. The 
four pairs of chromosomes, Nos. 1, 4, 5 and 10, were submetacentric, and the 
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other eight pairs were metacentric (Fig. 2F). No satellited chromosome was 
boserved. 

Discussion The chromosome numbers, 2n=24 for Chrysosplenium rhabdo- 
spermum, 2n=48 for C. pilosum var. sphaerospermum, 2n=24 for C. album var. 
stamineum and 2n=24 for C. album var. nachiense were reported in this paper 
for the first time. The chromosome number of 2n=24 for C. ramosum and C. 
album var. album supported the previous reports by Kurosawa (1977, 1983). 
Kurosawa (1983) reported the chromosome number of 2n=ca 72 for C. pilosum 
var. sphaerospermum, while CoKO/iOBCKaa (in Fedorov 1969) reported the chromo¬ 
some number of 2n=24 for C. pilosum Maxim. Comprising our present chromo¬ 
some number of 2n=48 for C. pilosum var. sphaerospermum and C. pilosum, 
this species seemed to have an intraspecific polyploidy with 2X, 4X and 6X. 

There was a large difference in pattern of chromosome length between C. 
ramosum and the other taxa studied. Chrysosplenium ramosum showed a 
bimodal pattern in chromosome length, while the other five taxa simple degra¬ 
dation pattern from the longest to the shortest chromosomes. In addition, there 
was another difference in chromosome types with respect to the position of 
centromere between C. ramosum and the other taxa; C. ramosum had meta¬ 
centric, sufimetacentric and subtelocentric chromosomes, while the other five 
taxa had only metacentric and submetacentric chromosomes. Accoding to Hara 
(1957), C. ramosum is included in series Oppositifolia and other five taxa are 
in series Pilosa. This taxonomical treatment is supported by the present karyo- 
morphological study. 

We wish to express our cordial thanks to Dr. Katsuhiko Kondo of Hiroshima 
University, for critical reading of the manuscript. 
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